Postnatal maturation of the gastrointestinal tract: a functional and immunohistochemical study in the guinea-pig ileum at weaning.
Gastrointestinal motility is mainly controlled by the myenteric plexus. The longitudinal muscle-myenteric plexus (LMMP) preparation from the guinea-pig ileum is the best characterised adult gastrointestinal preparation; it has also been studied in old and neonatal animals, but not at weaning, when milk is substituted with the food typical of adult animals. We used LMMP preparations from weanling and adult guinea-pigs to study different functional parameters and immunohistochemically identified subpopulations of myenteric neurones, including the excitatory motor neurones to the longitudinal muscle (LM-EMN). Excitatory stimuli (low-frequency electrical stimulation, acetylcholine, substance P, and naloxone in morphine-tolerant preparations) produced similar responses in weanling and adult guinea-pigs. The endogenous cannabinoid anandamide, but not the synthetic cannabinoid agonist WIN 55,212-2 or the opioid morphine, inhibited the electrically stimulated twitches less efficaciously, and in vitro tolerance to morphine was also lower in weanling compared to adult animals. The packing densities of the calbindin-immunoreactive neurones (sensory neurones) and of neurones immunoreactive to both calretinin (CR) and neurofilament triplet protein (NFT; ascending interneurones) were slightly but significantly lower in weanling animals, whereas those of the neurones immunoreactive to CR but not NFT (LM-EMN) or immunoreactive to nitric oxide synthase (mainly inhibitory motor neurones) were comparable to the adult. Although guinea-pigs are relatively mature and can even ingest solid food at birth, their myenteric plexus is still not fully mature at the standard time of weaning. The nutritional, behavioural and environmental changes associated with weaning may be essential to attain full maturation of the myenteric plexus and gastrointestinal motility.